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Fig. 1. The relative intensity of absorption spectra
(1,388 nm)
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Fig. 2. The relative intensity of absorption spectra
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Fig. 3. Temperature dependence of absorption spectra
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Fig. 4. Representative wavelength ratio
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Table 1. Combustion experimental parameters

el Sle Equivalence Reynolds
Case Gas  flame HENE q ratio 3,/\10
(I/min)  (I/min) :
Air 5.7 2 1 4,246.09
Turbulent
CHy4 0.6 0.22 1 328.74
A2YHE 5 & A9 55 Y 252 24517

476 2023; 6(4); pp. 474-478 Journal of the KNST



Min-Gyu Jeon, Simultaneous Measurement of Temperature and Concentration in Turbulent Double-pipe Flame

gstal = 742 §@ 9 FolA S o gttt 5 1t
o] 1,388 nmQl t}o] 2= #H o] X (DFB type, NTT
Electronics Co., NLKIESGAAA)9} 1,343 nm<Q F ¥
A tho] @ & o] A (DFB type, NTT Electronics Co.,
NLKIBSEAAA)E AFESIT) TS 2% 24 Hor &
1§ 71517] 93] & A (ANBE SMT Co., BM-100-100-
050, 100 uym)E A835ko] CT-TDLAS &7 X<}

SOLRES L)

o
Fig. 82 58191 9] 3714 27 wpajo] M2 L5
& HOolt}. Fig. 8(a)= 3.5 mm 7HH 02 AT

25

A 2% gk Uetdc #y o F4o] 4 A9
o &
=2

F4o] 915t FPRE Teo] Yehgon 2%
A gToE F4E LTI} RolAt ATE Y

t}. ojuf] FHA]FH o] & =1725.78 Ko|t}.

y axis (mm)
yaxis (mm)

0. -5
xaxis (mm)

(a) Thermocouple
Fig. 8. Comparison of temperature distribution

Concentration (%): 0.01 0.012 0.014 0.016 0.018 0.02

6

yaxis (mm)

\ 4

-5

xaxis (mm)
(a) CT-TDLAS (1,388 nm)
Fig. 9. Comparison of concentration distribution

Journal of the KNST

0
x axis (mm)

(b) CT-TDLAS (1,388 nm)

Fig. 8(b)= CT-TDLAS X< 9|3 &
2l 1,388 nm W thgRtZ
Uetdch &4 37kol tigk &

EE1,179.77 K2 2 QA7 A AT,
Fig. 8(c)= &< #o]A 1,388 nm<} 1,343 nmE
A& Aol T4 FolA fu] 2
et AR MEe] L= AT Btk FAR
L& =1,519.60 K2 QA= A7 e
# o] F4 20 022w ws}r]o] ATl A%
U2 ghelo] AHAQl w2 QAU ety B
sto] FAFOIA 54 Ao YFH2 R X = -3.5 mm
A 5L AAE AEsto] A ¥ wstR . ojuf EH
= 1,111.07 K, &4 g 0] A= 1,060.32 K, £-5= #| o]
AL 1,088.87 KO 2 Ul B4 do]A o] A7}
A S A} FASHA ASES A5E = AU

y axis (mm)

-5

0
xaxis (mm)

(c) CT-TDLAS (1,388 nm + 1,343 nm)

Concentration (%): 0.01 0.012 0.014 0.016 0.018 0.02

-5

m)
(b) CT-TDLAS (1,388 nm + 1,343 nm)

04
xaxis (m

2023, 6(4); pp. 474-478 477



KNST HMOIF, 258 U250 2 U =

S
2 AdFoA = BT ALBAEER E EAY 2=
AS B oty s == A AF-/5HA Fig. 9
2 CT-TDLASE ©]-&3% 29, Fig. 9(a)& &5 d
o] A}, Fig. 9(b)= B4 ol A Yehdit.
257 Ao} A 2 o o)A tiH] H5
o|# 9] 5=4 AioA Htt 2 Edfsa AT
% Sl
5.8

AL ARIIGS 2N A 258 7
8719 857 A SEYE ATANA, &
IAY =AZ} v @5}
éﬁ%ﬂ%ﬁﬂAﬂ e
mm A9l 2% & ol83F
¥

mlo{w )

=0
=5

?E m]

= ‘c’)‘ﬂ
Fom N =% 6]-’] 01'7=ﬂ— 0H73 o}_;__X]— E]- o]
0] A (1,388 nm + 1,343 nm) 2]

ro
@)
H
H
@)
=
>
(D
O
HU
o_>,:
4 g
E
[11

@ﬂ%@ﬂﬂﬂa%q 2= o] A o] AL 457 %
o] Ao @ A7} HAFY T, Bl o] A 2.09 %
o] Ao} @17k LAY, ol 2K B o] 47} 1
o Fol A% A58 Bel S TH1E - gl

E3 CT-TDLAS S-S 24 7120 sede
37 e 4 9lo] AagE o ARg AT A B
2 Fhssich webd g 240] ol e A4l

5 AZo] £ A7 At B o] 4E o] &

% CT-TDLASE HE2 + AUS Aoz TddH.

A ]

d

[1] M. Luo, “Effects of Radiation on Temperature Measurement
in a Fire Environment,” Journal of Fire Science, 1997, 15,

pp. 443-461.

[2] M. V. Heitor and A. L. N. Moreira, “Thermocouples and
Sample Probes for Combustion Studies,” Progress in Energy

= SAAS

and Combustion Science, 1993, 19, pp. 259-278.

[3] S. Brohez, C. Delvosalle and G. Marlair, “A
Two-Thermocouples Probe for Radiation Corrections of
Measured Temperature in Compartment Fires,” Fire Safety
Journal, 2004, 39, pp. 399-411.

[4] M. Yamakage, K. Muta, Y. Deguchi, S. Fukada, T. lwase
and T. Yoshida, Development of Direct and Fast Response
Exhaust Gas Measurement, SAE Paper, 2008, 20081298.

[5] M. Luo, “Effects of Radiation on Temperature
Measurement in a Fire Environment,” Journal of Fire Science,
1997, 15, pp. 443-461.

[6] A. Yarivand P. Yeh, Photonics: Optical Electronics in
Modern Communications, Oxford Univ Pr., 2006.

[7] L. A. Kranendonk, J. W. Walewski, T. Kimand S. T.
Sanders, Wavelength—agile Sensor Applied for HCCI Engine
Measurement. Proceedings of the Combustion Institute, 2005,
30(1), pp. 1619-1627.

[8] G. B. Rieker et al., Rapid Measurements of Temperature
and H20 Concentration in IC Engines with a Spark
Plug—-mounted diode laser sensor, Proceedings of the
Combustion Institute, 2007, 31(2), pp. 3041-3049.

[9] X. Liu, J. B. Jeffries, R. K. Hanson, K. M. Hinckley and

M. A. Woodmansee, Development of a Tunable Diode Laser
Sensor for Measurements of Gas Turbine Exhaust
Temperature, Applied Physics B, 2006, 82(3), pp. 469-478.
[10] M. G. Jeon, Y. Deguchi, T. Kamimoto, D. H. Doh and

G. R. Cho, Performances of New Reconstruction Algorithms
for CT-TDLAS (Computer Tomography-tunable Diode Laser
Absorption Spectroscopy), Applied Thermal Engineering,
2017, 115, pp.1148-1160.

[11] D.W. Choi, M. G. Jeon, G. R. Cho, T. Kamimoto, Y.
Deguchi and D. H. Doh, Performance Improvements in
Temperature Reconstructions of 2-D Tunable Diode Laser
Absorption Spectroscopy (TDLAS), Journal of Thermal Science,
2016, 25(1), pp. 84-89.

[12] Y. Deguchi and D. H. Doh, Performance Improvements in
Temperature Reconstructions of 2-D Tunable Diode Laser
Absorption Spectroscopy (TDLAS), Journal of Thermal Science,
2016, 25(1), pp.84-89.

[13] L. S. Rothman et al., The HITRAN2008 Molecular
Spectroscopic Database, Journal of Quantitative Spectroscopy
& Radiative Transfer, 2009, 110, pp.533-572.

478 2023; 6(4); pp. 474-478 Journal of the KNST



	2중관 난류화염의 온도 및 농도 동시 계측
	Abstract
	1. 서론
	2. 흡수분광학을 이용한 계측 이론
	3. 흡수분광학 계측 방법
	4. 흡수분광학 측정 결과
	5. 결론
	참고문헌


